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^ 0>^§^0lv£ ^-^l* SW^r 0>u]Hl-g-/§ ^7)^^ t±^-S§ 

M.*$o\) ^^H^ n^^SLisL €"^#-8: *8^*Hr ^3] I ^ (1)) #7l ^ 
^ ^ 'Sit ^-f^} 1 ?] 0.1 100^^%# S^Kr ^r-g-^Hl >*7l 711^^ 

<*\#*f tf^** ?*)3*Kr 51 

iEfe ^M^^-g- 3-?-*H ^ *8 : M f-^r^4 ^wfl^l-i-^- 

-g-eloj-pin ^lsi- 7l^^yil 

^e^ol-Dl^, SJAJ-^ ^-#HV, Cf#^ 3^ Mo}?! , ^^)^ ( ^.2: 
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^-^{PREPARATION METHOD OF POLYAMIDE REVERSE OSMOSIS COMPOSITE MEMBRANE AND 
POLY AM IDE REVERSE OSMOSIS COMPOSITE MEMBRANE PREPARED THEREFROM) 

HLfe A}-^ U]*H ljl.tf ^Aj-^ ^^3} ^Hfl^^-g- gfe 

f^HH 7>^S)-7|] S}^ #tf|o>nlH. <34Hf 4^ ^^- H o V 

Cll-ol ol^^ B]^ 5-^ A^#o] #c>7i-^ t ll *f ^^.^b 
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'J^W^ <£^<>1 -fi-*l«Hr n <&o]A\ ^ 

7>^-cfl ZL Af-g-^ Tfl^-dlH ^7> ^»|# 1,1.0] 31 ^3-2-3. *W- 7>^nV 

^*}^ ^-Jii± 33- °t3|*l*! ^o]t|.. UN 2:A>ofl ^ ^ o]^o| ^ 1/5 ofl 

Wfe 12<3 ^o] o].^^. -g-g-^CSafe Drinking Water) %14J-fr ^ul , 

oia.tf 3= a}) 14 §0- 24<^°1 ^jZAl-^ol ^BfloflAi p1-a]ji 01 30. 

<s> *r^, sfl-rt- #£1 f 1 70% jq-^si-t- $^3- 2-3- ^ 5U 

?*%2>SL3. ijr'S-g-r, ^ -g-^S A}-g-£ ^ ftcf. icj-^Ai 

<6> <£«r3°! ^ W -7-3:^ y]^ 7 0 >£1- afl-^SHr 7 2^ ^ 

-£#£r 43BfM3 oM^eHHSj Tfl^^JliiL ^^51^^14. o| 

B\^}r ^e]ol-nl= ^-^-nvo] of)- i98iv£ 7fl££(Cadotte)Sl n] ^-S-Sj *fl 4 , 277 , 
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o\) 7)<£X)o) 9X^. °1 *T*|4Mfe 27fl o^j-o} n>nl iff 7}^JL 

h 0 1^ o\u\j!} 2*0]^ 37 fl rt ]^o) ^^-e>o-|H. ZL-g-f 5>J1 Sife 

°Kl(l,3-phenylene diamine)^ ^-g-^ofl ^^}X\^} ^ *1*1*H H^S} i) ^ ufl^- 
sll ^^lti| oj-ni (MPD) ^M^Jl S^nllS^#S.2fo]Il(Trimesoyl chloride, 

TMC)7> >;-o> -g-oflf £^s}^ 41^-^ ^SrSl^H, ol^fl ^-a^ 

^ SV^tf. #M * ^*}-* -S^IM 

<v> ZL «aoflS, 1989«d nl-^^s.*) ^4,872, 9843l«H)^ £nh±i^(Tomaschke)fe i=H?- 
^ *l*l*ll *Hii ^ 711 ^ «>-S-^ ^ ZZ.-P--8: t^-o4^ « 0 > 

^ ^-8-^ -8-^4 «>KJ«iiWH sj-^ol i^sM ^-7]-8- 

<*H1 o} 1 ?!^ 2)-tJ-#£ ^31 (monomer ic) oj-iiio. s 3^- o\™\3\ #a>o]] ^ 

«fl ^^Sl^ 3^ ofoi^ Hlfe 4^" o|-a)<go.s. ^sjo) ;*lcf. o|n)| Af-g-s) o|.nl ^ 
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<8> E 4.5 *)|^, 1996\i ^1 5 ; 576, 057^^)1 Ai ^^KHirose)^ 

^S^fr afl^ofl ojo^ o>c]^-g-ojj^ <£^^ 10-50 ^% ^7}QP.y?M ^ 

^f^, of <g l-Mlr, 2-^.^€-, ^l^l ^i:, °l^JEiiL^ <& 

^■ir, t-V-M, flS ° a v ^#, 4-^ll-2-^m-8-, 

«^ ^-fr, rt >€ t^t, o\)mn tH>i3! - 3 |t, msHI^sO 3- 

sflSeHlH^ = 3.^*, Jf^-a-, ^m^, ^Av^-g-, ^-el^i- 

Sj-o} <*aj-j= ^ej-g- *j|^-ofl ojo^ i*> -g-onsf 2 *f -g- 0 -3^ -g-sHJ?. a>o) 7 > 7-15 
(cal/cm)' <>Ho> 15 ( ca l/cm ) ^ r -8-«^ M.^}*) ^l^^t 

ojei) ^^q. Jf^o] #iS|-fc ^^)^ol 4|fiJ. ^ ^ 

*fl^ We)o>u}^ <*ajj= ^^rto] ^-o. 29 , 42 [ LMH ]o] Jf^e^ 
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99. 4-99. M *fl7l-a-a- ^E}-^o.:§L#1 tS^r-a- ^7>«M ^ (25 [LMH]^ a?- 

4^4 99.6%S) *fl7i#)S r rtlJil«>^ 71^2] f- 

e)o> D ]H. 4^ ^4 u l3«}a) n^o} Qjv2-gr ^ 7 >A) ZL SL2}7> *H S> 

E£ £ *1^-^ *l) 4, 950, 4043^1 ^HHChau)^ ^^-g-oflojl =f 

^ *W1 3.^}*) ^l^^^-^oll ^I2:*)t- ^^^r 

<%£l^, o)u\) ^ *1 ii^fe N-^m^I-2l€-, 2-3H-3l€-, N,N-^ 

nllIiSl-Or n H^-, 3^*>. ^3^, f-^, ^S^l, BflE^olc^^^, ^.a^, 

N, N-r^ nfl »ii£S. ^^^401^7} «1-^-^«}t4J7 S}5$cK 

*MHChau)fe "1^*1 ^14,983,2913:^^ ^lS^l <34Hf 4^ v i- °> 
^£IS a. -M (ascorbic acid), <g&, ^1^=- ^.(citric aicd), #^l(sul famic 

acid), El- =. E)-^Ar(. tartaric aicd), ^ll^ltl^ulEllE^oHl^!^ 
(ethylenediaminetetraacetic acid), p-i^ < £!^it 1 H'tKp-tolueriesu] fonic acid), 

L-5l^l*> rt l^-i#i2.ef rt l = (L-lysine hydrochloride), ^r(glycine)4 

29-8 



-8-^4 ^#^17) -f^el ^ ^ (^-170 

°CHH «13 A R> (l-g-120-g-) £^s>fe ^ ^H*}?^. ^eiM- ^12:^ 

^Sffe Ji^^^i SU^. <^#>f- ^-^-fr ^1 S^-£H oife -g- 

ojjjlf ^^A]?J ^ 100'C4M #31-1- 71*1 «^ ^"W^ ^-f ^ 

#7>S>^0.^ ^-tfl^CLS. «Ul)^-i-o] #;fc*|-fe ^'A* ELifr *Vo] 

£.^■3. -8-^4 3^1*1 ^ 170°C 712: ^Tfl-fr A % ^ A J -T- ^ 

<11> 

<i2> IE 4€r 415., 2001VI *fl6, 245, 2343: 4H ( Ja-Young Koo)^ 

3-3" 27fl o]^3 o.^ ois-o^^l T^^(polyfunctional) 33- oj-cl-g- 

41 -^7>£)^ tq-jjH^ 3^- o>oio...^ n,n,n' .N'-timei-Dim-i.e-a!^^^, 

N.N.N' ,N'-tflHe)-41^-l,4-Y-?]:cl 0 l- , ?l, N.N.N' ,N'-5|SeH^-2- J f-'a-l,4-t|4^ . 
N,N,N\N , -3|HHH)ii-l,3-^?M°|-'?l, N,N ) N , ) N , -el|M5fp)m-l ) 3-«S.^oF'?l, 
N,N;N' .N'-iillSel-Dfl^-i.s-^-^ulo}^, n.N.N' .N'-tllH^Dil^-lJ-^^riqoV^l , 
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N,N,N' .N'-EllHel-nll^-l.n-^^cl^, N , K , N ' .N'-tflM^^-l ,4-¥-^^, 

N,N,N' ,N'-3mBHllI-l,3--^OTofn} i N,N,N' .N'-^eHI^LS-^^J, 
1, 4-t\vHQ3\*\]x%&, N,N,N' .N'-^-BHl^lM^W 1 ?] 0 ! «>^*>^, °)H 3^" 

-§-«l^ 1:0-1:1 ^W^. PF.^V ^_g. nfl ^ 

oil !>-i:(2-methoxyethanol ) , 2-oH^-M °1| lt#(2-ethoxyethanol ) , 2-^^*1 ofl ^ 
(2-propoxyethanol), 2-f^-A| °1] i£-§-(2-butoxyethanol ) , t-^ftHlli ol|Bl|s(t- 
butylmethyl ether), 1,3-^^-^(1. 3-heptanediol ) , 2-°l] ^-1,3-^^(2- 
ethyl-l,3-hexanediol), z)*\M ^-(dimethyl sulfoxide), ^Hi^H ajs. 

A>o)^.(tetramethyl sulfoxide), -f-^ -g^Afo} nL(butyJ sulfoxide), ^M^ll^ ^ 
^■Al-olc( nieLhyll)heny i sulfoxide) ^h^ 1 }. 

<n> SE^I 2002V1 *H6,368,5075:°1H -^Xr^ ^-tf-f- ^""W *H^°ti & 

°1. tq-^-^- o>ul, ^^-bH, 3^ o}uj<*4 3# o>uj^- it>S>fe ^ Sr^-S- S. 

^ ^^AlofvllolES. a^fe. ^-7] -g- oil 40] tQ._g.ofl o]«fl cd^_= ^-^-^-i- 

t}^ a 0 >^-g- ^H^tf. olctfl 7 <M>^ 1:11^1 ^-^^ 3. 

<h> i998»d D l^r-5^ ^ir>,7r>r>,9f>4_f_<>iH ni^(Mickois)^ ^^1^ ^-^-^j- 

29-10 



s) -H-#-8: ^7>ai 7 ] ^ ^H^M. A cM aflA^fe -fh-g-tb ^A 

Sfe- I7fl vfl^) 271)7} §HC5H, ^ ^ ^Hi^-fBl a] 

^ *1« 1711 °1 A- 5 ?. <QSi\5. ^7>^ ^ 171) °l#Aj?. 

5- #») ^^Sfjl $|Cf. Hl£ ti^*]^ <^JZ.V}o|- -g-^JS-if 

(dimethylamine), ScH^Al^ (tr imethylamine) , oll^. 0 } 1 ?! (ethylamine) , SCM 
£-§-o}ul (triethanolaraine), N.N-tHlll °H ##°1-Vl (N.N-dimethylethanolamine).- 
<H1^5ffl^ rt V^l (ethylenecliamine) ^ HH^l^I (benzyl amine) -8: <fl3- #8^. ^) 

ol-i-^7} *f}<?>^- ^-H^- ^ M-t ^4 ^-^-21 ^l^» 0 i^^ 

^ ^n] #^1» SW^r o>^*r**l4 ^M^. #^1 

Sfl ^B^ol-nl^. ^-^-^-ir ^flSSlJl, -^el^nl^. ^ff^ Sl^Mfe 3 

^^|o]|Ai A}^-£]t oj-nlO.^. ^.olc.^.A^ j)] ^ ofo)^ H.f • O.S.^-E] *l 

M I7fl o^o.^. ^i-s. ^ 1 ifl*] 2^1 W_ 1 ^*1 3 

Jl, rt]nfl oJ.nl ^-g-ojjo] i-iEfe 5 vfl^l lOO^^H 1>H7> 7 12°] o>p]j^. 0 

vfl*) 13CTC 15* i-lH 5<H ^ 3#*1?1^ ^:7ll7> Q^o)t±3. ^a]b:>J1 & 

cf. *l^tr Sel^^lH o>^^oflii> -f- 60 ifl*l 80°C2l 
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rt) ^-y-^ni-. tc^- uJ-^^jj^- (nanofi Ural ion me.mbrane) °_ 3_ ^12:^ *r 
<15> ^-3-^) #2flS>| #^o]-nl- «^ ^Pr^ ^ #33- -2- 

» 

«- ^7>§f^ •t^o.S.Ai, ^^l^o.ife ^^r-8-°Jj^l ^HMI (monomer ic) 3i# 

^A>^oj ^.^7} 2~107fl<y <£:?H1 2?D - 3-g- £A}<t^- 

75-^8 (0olyfunctidnal) 3-g- #X}-oil M3t tWtt'S 3^- oK!^ 

3>i, ofnlH. «^ €^#^r M ^1"^ €i€*r 171) vfl*l 

27fl7> §1-0)^^, 5El]^ ^ *|$*| 1711 ol^j-O.5. ojo^ ^ 

£ T SX^r °d?d I7fl ^Po V ^-S. ^-g-onofl ^^Al7lfe 

<16> -J.Z\l} ^-g-^x) ^7l| 51 ^-71 Jf- 7>X] h o >^ ^ tg-ig-g. f-^ 

f^KS.71 ^-&JZ, #7HH ^1^*1 ^15,755,964^1 
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(Mickols)7> ^O-sL #Sl^>n)^ ejtf^ ^^\o ] ^ 03 

-g-£)7l<H| ^-^^-Sj-Cf. ZL&m #7] S^Jf tlliil^ 

[ o] o] a ji x> y) ^ 5*^1 ] 

Kfe ^^e) ^-8- ^>-§-«- «lsM ^-f- ^-^^ W 

NaCl tilHl-ir^l 95% *H Vo J #e| 0 Hh «tf Jf- ^^-i: ^l^lt 3*1^. 
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<19 > #7] *M£ ^§>7l ^§H, ^^^r 

<20> o>n|,-^o«4 oj-nltiV-g-^ ^^SH *^°> u l^- 

<2i> (a) o>u] t^lf- i^fe o>^l^-g-^34 0>oltiV-g-^ ^ 

#«?! cM+tt'S °BT£eM^ ^Wfe o>?!*-g-y SJ-M^ 

tj-^^j x-d°l) *Hd^«-.s.3. €^#^r ^*}*t #31; ^ 

<22> (b) W * 3-3- M-oK! o.i ioo^-^%« 

§>fe -r-g-^ofl ^-71 ?flv!^^S *8^# 4^"^ €^#"8: ^^M*l M 
<24> Vir^^S- ££?K 

<25> #7| H^rt 0.^. -g-e)o|-n|LL <*#^- ^l^- W. 

<26> ol*> £ t^-l- 15) ^ 4WM1 

£ e^ofl ^el^li^ t^^§ 3-g- ni^ a>-8-^ ^-f #efl <^ei * 

*)Bl*fl *£tr Aj-g-tt 3-f°fl ti l*>°1 <gnMl#-i: 
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£fe SS^W-E. <*j#^ ^7> 7}^*}^ A^-fr t^^ZL, HL^} £ 

^1 #7^1 ^Sl ^ #£r Vfl^l 150'C^H 103: i-fl^l 1 

Al ^o> ^ ^aAl^t^ ^-f °]-^ ^M^*r <g«lW -§-<>] ^#^cHr 

<28> 

51 (a) »o v ^ of 1 ?! SWfe *>ni^>a Sl-^-i- 

o] ofA^ej-ojc cJ^S- ^^-c>fe o>nla>^ S)-^^ o- 7l ^oB^. 

^# *1*1*11 ^^H^ Tflr^^S- Ir^t* ^^^s (b) #71 %M3-S= 

tHeb^# 3^ t-l-o} 1 ?! 0.1 ^*1 100^%!- Sf-sRr #71 31^ 

^•••t^s *|#^ *^#^r ^^-^1^ M^fe 3* -t^i 

«r r fe ^-a- ^2 

<30> #71 l}^^ « 0 >$^f °K1 ^Mfe 1,4-«^M°K!(1,4- 

phenylenedi amine), 1, 3-^1 ^!^°}^(l,3-phenylenedi amine), 2,5-£}°H:t-I-¥-9fl 
(2,5-diaminatoluene). ^ ^ ^o} 1 ?! (di phenyl diamine), *ll , dS]l^ c >r , ?l(4- 
melhoxy-m-phenylenediamine), i£^r ^1 ^1 ^^"i\ rt l "}#^^^. 
<3i> SE?b'#7l t}-£^ o}ul tf-^l-i- i^-fe oful^ofl^ 

*M €^#-8: ^#«}^ rt >^l^-S-# M#£r E 5 ] n il^cM # ^.^olH.(trimesoyl 
chloride, ™c), ^l^l^^JS.^ fi£}°l ^ (terephthaloyl chloride, TFC) , ^1^^ 
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#S.3|-olS.(isophthalolyl chloride, IPC), 5£fe ^ 

4r7|-g-n1)7} bV^SVj 7 -, ^HIttA.?. <>H^4-C(lsopar C, Exxon 

4)7} «]-^s>rf. 

N,N,N' ,N'-EllH5f7l^(2--o>olH.^-Als^^)oil^^lrlo].ol(K > N ! N , N , -tetrakis(2- 
hydr oxy 1 pr opy 1 )ethy 1 ened i am i ne ) , N , N , N ' N ' - 31 H el ?| >i ( 2-h) -c] j= A | ^ ) o^j ^ 3] 
i^oV^CN.N.N' ,N , -tetrakis(2-hydroxylethyl)ethylenediamine), N , N , N ' ,N' ' ,N' ' '- 
id!u^7l^(2-sl-ol^^-^^S^.)c^oll^^lE^o>T ? l(N ) N,N , ,N" ' ,N' ' ' -pentaki s(2- 

hyd roxypropyl )diethylenetr iamine) , 2 , 2 1 , 2 " , 2 " ' - °1M * 3 i-j h 3 s. tfl h e^l € -i- 
(2,2' ,2", 2" '-ethylenedinitri lotelraetha.no! ), itfe ^o) a>^-3]§> 

£ ^H^Hr cM3r^ 3-s- l^V 1 ?!^ W ; 

i £A}^( side-chain)-^ 3i£ o\u\n^o] 2 7fl «WSL*L «1 «.o^ 

14 2*4 ^-ol 3-s- ^s}-^ £>M-£ 

°fl I7fl oj-AV-3^- o>clo.5. ^sq^ f 3-3- M~r^ ^Hr 2^fe 3^ 
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19} oJ- # ^n)^. #3SHr^ ^^>#<i) R 

^, 4>|2l^)^l °Jt"i: ^7>^ Jl4^> ^fltflii tflsH aj^ *fli£^ #el 

1] 




4 ^ ^ui-^ -?-*Wl *>-8-«- 3^- ^l- 1 ?]^ 1a># *1£ 
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ZLl-^ €*fl*Hr ^V^-ir *V8-£ ^-f^l H l44 3-a- 4^4 ^7> 27fl «UMJS.3. 4 
cj-Tfl ^ p.£ofl4 £i 44-& ^Ai^-o.^.^ 3^- <S^-4^1 ^Hl 

4€" ^Mfl7fl# 7jit 3)^5). % ^ &4. 

<40> 

<4i> ^-^ 711^ §5.14^1= %^^r $-3 * 4^4 3i* 'S^} 1 ?! 0.1 44 

100f^%» <r-8-*H #71 44^4^ o*aJ-i= 4^44 

■& ^4^1^ ^A.?. 4*<8€4. 44tt4 3^ ^^^nl ^-^=0] ioo^%4 

4#TT^ 3^" ^f-ofnlnj-^^ ^44^41- 44 4 1 ^4 £ <T &4. 

Til ofl 4-§"4fe 44:^4 3^" 4^44 ^-g-°-!> ^ 44^4 3^- OM-o^o} ^-^o. f 

1 44 50^%4 J2-4 4^444. 4fe JI^5L4 44^4 3-3- <£#o>4 ^-g-ofl ■ 
-8: #^o>p12£ #4#4 Tils 4: 4^ Ji^r-^Ha-^ 4fe 44 ^wfl^l^°l 

4di4-*T 4*cH SU4. 

<4i> e>14 -£44 ^4444^-2- -g-2|4 u l^ ^"44 ^44^44 

i-g- s^- 44*m ^ oi^4 $.*lel ^7>s 43- -84 

4^44 ^44 ^ Hfl ^]^-^- Ul 44 A 14 ^ OJC1-. 

<43 > ^4 -^-44 *)1S4 42:44fe 4£44 4^4^ 34 443°14, 

a. -t^^H4 43:44-1- 4-% 4 4 lb ^ii^l^ 85 44 150°C44 loa 4 
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15CTC-& a^*)-^ ^e)o>d1h. ^^-f- <r%£M ^ 

ftV ^11^1^-8: £¥r #elrt>n)^ ^-^ vv ^.g. ^ ^ cfi4^ 3-3- 

S^lfe JiCf Jf.^SM "^^^5. 7lAfl^ ^ 
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<46> L Ijte ^ W 
<47> (^Hl 1) 

<48> -8-^* -T- H o V ^°fl 

# 2.0^^3} 1, 3-511 ^^1^ ^1-^1(1 ,3-phenylenedi amine, MPD)°1 1Mt-€ 1*}^ 

-f 0.1^%^ MCHl^ ^S.el-ol^(trimesoyl chloride, TMC)# 3L&Srfe °r°l 
i4 Cdsopar C, Exxon*}) -frxl -g-.^ ofl 10^?1 4!*H*! -f ^8r°lH #2:*H # 
^o}d1^ cdA^HuVi. ^2:5>^nf. 10^^%^ N,N,N' ,N'-Efl^ ?}M2~ 

§>o] c.s.Al n^.^)^^^]r4n>nl(N ) N,N' .N , -tetrakis(2- 

hydroxylpropyDcthylcncdiaminc. TKHPEA)7> ^-flfe *\)^& ^ 

10 «. ^o> tf£- 95°c 5.^^1*1 €^*>^]= 

<49> (alJE^l l) 

<so> 2.0^^=% MPD-1- it^&rfe oj-nl^-g-onofl ^a]^ 

^^r-g-^^r aflT^ ^ 0.1^% TMC7> ^r^ 9X*= 

(FRE0N TF) 4V7)-g-^4 10s ?> 31^^-8: f-3)*HH. 

<5i> (^Hl 2 ^H^l 5) 
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<52> J^e^i?. TKHPEA^I 20-100^% «g3HH €^Hl 14 ^ 

^-8: % °14fe 14 ^^-S. ^5l^l- c - <3#¥ ^ 

^-a- ^a|o)| 2 MM 5 ztzHI. TKIIPEA^ o|>efl a 1<H| 



<53> 



<S4> 



1] 





TKHPEA (*Wb) 




20 




3Q 




50 




100 



<55> (^*H 6 ifl*l 16) 

164 &2i2i&^ ^fefl S- 2«fl 3 3€ "I s ]- tM". 

<5?> [a 2] 



<58> 







Al 7 >f^.) 


^a1<4 6 






*Ul«fl 7 


85 


3 


^Alc^l g 


90 


3 


9 


95 


3 


-61*1 <4 10 


100 


3 




105 


3 


SM<4 12 


110 


3 




115 


1 




120 


3 


^*\<4 15 


125 


7 


^*l*fl 16 


130 


10 



<59> (^H 17 vfl*| 18) 
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<eo> Jf^e)^. TKHPEA tfl^ o\n 3. 35] 3^- "Si* ^--g-*}^ € 

*hi 34 -§-<atb y^^s, f^H- c - ^-a-T afloat*. 

<6i> [S 3] 



<62> 







^Alofl 17 


TKHEEA 


^Aloll Ifi 


PKHPDETA 



<68> 



<69> 



^5" 



<63> * 5. 3ofl^i *l~g-£ <^<>1 

<64> TKHEEA : N,N,N' ,N'-tetrakis(2-hydroxyethyl )ethy]enedi amine ' y 
<65> PKHPDETA: N,N,N' ,N' ' ,N' ' '-pentakis(2-hydroxypropyl)diethylenetriamine 
<66> (ti]ja^l 2) 

<67> 2.0^% MPD, 2.0^%=% e-HP^^^oIs.^ 

*l-^s-Al-olc( t etramethylammonouni hydroxide, TMAH) , 0.1^^% ^.cHl^ »3 - 

*1 ^3flolE( sodium dodecyl benzyl sulfonate. SDBS)i- l*}2i 0}^.-%. , 

^ofl 2£# 3*1*1*1 4^ oj-^^^-ofl.c. ^ 7 ^>^6.^, ol^: 0.05f^% TMC, 
0.075^% IPCA ^0} 51 Isopar (Exxon^V) -g-<^4 ^^^^1 ^ 95°C 

(«1 51 41 3) 

#2l## 1.6^^% MPD, 0.6f^% N.N.K'N'-EllHel^l^- 

l,6-^^°}^(N,N,N'N'-tetramethyl-l,6-hexanediamine, TMI1D), 0.06^^% g-^- 
<?fl#^ >M(toluenesulfonic aicd, TSA)# i?Hrfe ^nl^^-ofloil 4 o^?l- 
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Q -f ?\*$9] o}u]^q«^. TflTl^- if- O.lf^ TMC7> ^rt> ^M^^ 
Cdsopar, Exxon*}-) -fi-7l-g-°-I}^ Jf.^H 3)^^13 #e|o>ul2= 

<70> (H]iE^l 4) 

<7i> tHf-g 1-^^ 2.0^%H MPD, 2.3^% CSA, l.lf^lb TEA, 2.0 

^% 2--^*Hm-£(2-butoxyethanol , BE)* it^^fe ^-^-g-^Hl 40^ ^ 
.xlA]^] ^ j}^o] oj-ol^-g-ofl-o. z\)7ji£ Jf. 0.1^^% TMC7> ^-o} o}^ l SO par 

C(ExxonA)-) 31^^ -f- 90°C°i\*\ 3^- 30^ 

<72> (alJE^ 5) 

<73> . *\}i£& FT-3()(FilniTecA» ^-^-S: 100^% J= ^-a^ 

(tricthanolaminc, TEA) -g-«H 60°C^W 1a]^o> ^i£|«}fe 5} ^ 

<74> (^*H 19 vflxl 21) 

<75> tilaiiofl 2 ifl*] 4^ B o V ^^ *fl^ f^M^ ^-^^^ * 

^el^i iof^%sl n.N.N' > N'-Hflse>7l^(2-s}^^^H^^)^m^^o>ni 
(N,N,N' ,N'-tctrakis(2-hydroxylpropyl)cthylcncdiaminc, TKHPEA)7> ^-^VSlfe 
•aqofl io^ 43*1 95°C ^ 

<76> 
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<??> 2. g^oMH a^j: ^-th^^ ^Ml-fr ^ 

<78> -8-71 *!aH l vfl*l 20 01H<4) 1 Ml*l 5«IM §5l^>nlH. <*4Hf- 

4t?f5l ^Hfl^l^ 2,000ppm NaCl ^r-g- 0 -^ 225psi ^ *H 



<79> 41 





(L/nfhr) 


(%) 




36.4 


98.5 


^aHI i 


71.0 


98.1 


^Alofl 2 


74.2 


98.6 


*Ulofl 3 


74.3 


98.3 


^Alofl 4 


7S.2 


96.8 


^Alofi 5 


74.5 


98.0 


^Alofl 6 


80.5 


92.3 


4) A] oil 7 


73.5 


98.7 




78.2 


99. 1 




75.9 


97.8 


AlAlofl 10 


74 7 


96.9 


^Jai^i n 


76.7 


98.2 


^JAlofl 12 


1 76.0 


99.0 


! ^Alofl !3 


77.1 


98.1 


^Alofl 14 


76.8 


98.0 


^Alofl IB 


77 7 


98.2 


^Aiofl ir, 


74.5 


98.4 


AlAlc^l 17 


76.8 


97.9 


^Alofi ih 


74.4 


98.2 


til Soil 2 


3/1.2 


99.7 


^Alofl 19 


69.3 


98.3 


til 51 ofl 3 


66.1 


97.0 


^Aloll 20 


77.3 


97.0 - 


til M ofl 4 


62.9 


99.0 


^ Al^l 21 


79.5 


97.3 


ul J2 ofl S 


62.4 


91.1 
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0]= ap^o] SL-f- 70 L/m 2 hr^r ^lW-§r£ 9Q%-1- 

c)-. ^-§1 >l i~i8£l <*^f tiljaofl 8°)H *1H?V H^°H# 

^o>ui^ nv-g- ^-8- 60*C^]^i *fl^ ^^Fr W 

^7> *H-& iL°g-g- <t ^ 

jr. 4] 

H. ^^Hf- 7}^7\] 
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11 

-§-o] t>^^-^ o}^^e|.olx=. SL^fe ^l-nlHV-g-^ SHhM -fM-g-^ 

3^*1^ ^f^^s. fl^s|-fc #31; ^ 

(b) ^-7] M# * 3^ 0.1 vfl^l 100f^# « 

sit- t-§-^°ii -sm ^i^^th^-s. -si-sH-^ sbi^-St 

/ 

31-8: -^^as si t- #eK*l c - s?-^ ^I^« 0 >^. 

21 

um-^-^ °ki #^iife i.4-4^€^°>^i(i;4- 

pheny I ened i am i ne ) , 1 , 3^3)1 ^ 3! ^ o>u] ( 1 , 3-pheny 1 ened i am i ne ) , 2 , 5-^ o> v) ^ s. j=l oil 
(2,5-diaminotoluene), ^ Sfl ^c)o>ni (di phenyl diamine), 4-*H^ A l *)1 W>Wl- 
melhoxy-m-phenylenediamine)^-^. °1-t-<^ ^iM^ ^ 
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3] 

(trimesoyl chloride), tfl e)l = ^5.^ #S.i'+ 0 l H-Cterephthaloyl chloride) ^ 
M^S.^ l-5.e^l^(i SO phthalolyl chloride)^- ^ilS^-^ ^eb^ 

4] 
5] 



[***H1 l] 




R 
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2] 




6] 

3^ o s ^ 0 >ni^ N.N.N' ,N , -EllHel-5'l^(2-*l ^- T =--^^IlS.^) 0 fl^^! 
T^°>^l(N,N ) N'N'-tetrakis(2-hydroxyl propyl )ethy I enedi amine) , N.N.N'N'-tflHe} 
7li(2-S}ol = ^-A)ofl^)o|)^^lc]o>i=.l(N,N > N' ,N'-tetrakis(2- 

hydroxylethyDethylenedi amine), N,N,N' ,N' ' ,N' ' '-^m?l^(2-§V°l^^ll£^) 
c).ofl^;iH^^>^l(N,N,N' ,N' ' ,N' ' '-pentakis(2-hydroxypropyl)diethylenetriamine). 

cthylcncdinitrifotctracthanol)o.S <>j=Lo^ ^-^M 41*13 3* 
7] 
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*9rM 5U°H, 

^a}-^- J^^Sl 85 ifl^l 150X3 <**1 105: *fl*l 1 ^1?V*^ 

101 
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